Reticulocyte-binding protein homologue 1 is required for sialic acid-dependent invasion into human erythrocytes by Plasmodium falciparum.
The Apicomplexan parasite responsible for the most virulent form of malaria, Plasmodium falciparum, invades human erythrocytes through multiple ligand-receptor interactions. Some strains of P. falciparum are sensitive to neuraminidase treatment of the host erythrocyte and these parasites have been termed sialic acid-dependent as they utilize receptors containing sialic acid. In contrast, other strains can efficiently invade neuraminidase-treated erythrocytes and hence are sialic acid-independent. The molecular interactions that allow P. falciparum to differentially utilize receptors for merozoite invasion are not understood. The P. falciparum reticulocyte-binding protein homologue (PfRh or PfRBL) family have been implicated in the invasion process but their exact role is unknown. PfRh1, a member of this protein family, appears to be expressed in all parasite lines analysed but there are marked differences in the level of expression between different strains. We have used targeted gene disruption of the PfRh1 gene in P. falciparum to show that the encoded protein is required for sialic acid-dependent invasion of human erythrocytes. The DeltaPfRh1 parasites are able to invade normally; however, they utilize a pattern of ligand-receptor interactions that are more neuraminidase-resistant. Current data suggest a strategy based on the differential function of specific PfRh proteins has evolved to allow P. falciparum parasites to utilize alternative receptors on the erythrocyte surface for evasion of receptor polymorphisms and the host immune system.